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ABSTRACT 

The United States Training and Employment Service 
General Aptitude Test Battery (GATB), first published in 1947, has 
been included in a continuing program of research to validate the 
tests against success in many different occupations. The GATB 
consists of 12 tests which measure nine aptitudes; General Learning 
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form 
Perception; Clerical Perception; Motor Coordination; Finger 
Deyterity; and Manual Dexterity. The aptitude scores are standard 
scores with 100 as the average for the general working population, 
and a standard deviation of 20. Occupational norms are established in 
terms of minimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance. 
Cutting scores are set only for those aptitudes which aid in 
predicting the performance of the job duties of the experimental, 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 
this report. A description of the validation sample is included. 
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Suramry 

The Gonoral Aptitudo Tost Battery, B-1002A, was adxninistorod to a sample of 
sixty-throe mon omployod by tho Sun Oil Company, Philadelphia, Ponnsylv mia, 
as Stillman 4-55.050* Tlio oritorion oonsistod of ranlc-ordor ratings made 
by eight foromen, On tho basis of moan sooros, standard deviations, oorro- 
lationa with tho oritorion, job analysis data and thoir oombinod selective 
ofl'ioionoy, Aptitudos G - Intelligence, P - Form Perception, K - Motor 
Coordination and M - Manual Dexterity wore selected for inclusion in tho 
tost norms* 

GATB Norms for Stillman 5 »?. 2 fiO - <;-•>$ 



Table I shows for B-1001 and B-1002, tho minimum acceptable score for each 
aptitude included in the test norms for Stillman 542,28 0 • 

TABLE I 

Minimum Acceptable Scores on B-1001 and B-1002 for Ls-6f£ 



B-1001 j 


j B-1002 


Aptitude 


Tests 


Minimum Acceptable 
Aptitude Score 


Aptitude 


Tests 


Minimum Acceptable 
Aptitude Score 


G 


CB-l-H 

CB-l-I 

CB-l-J 


90 


G 


Part 3 
Part 4 
Part 6 


85 


P 


CB-l-A 

CB-l-L 


65 


P 


Part 5 
Part 7 


65 


T 


CB-l-G 

CB-l-X 


65 


K 


Part 8 


70 


i 


CB-l-U 

CB-l-N 


65 


M 


Part 9 
Part 10 


65 



Effectiveness of Norms 



The data in Table IV indicate that 15 of tho. 20 poor workers, or 75 percent of 
thorn, did not achieve the minimum scores established as cutting scores on tho 
recommended test norms. This shows that 75 percent of the poor workers would 
not have been hired if the recommended test norms had been usod in the selection 
proce--.* Moreover, 33 of the 38 workers vdio made qualifying tost soores, or 87 
percent, were good workers* 
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TECHNICAL REPORT 



I. 



Problem 



This study was conducted to dotormino the boot combination of aptitudes savi 
minimum scores to bo used as norms on tho Gonoral Aptitude Toot Battory for 
the ocoupation of Stillman . 2 . 28 0 . 

II. Sample 

Sixty-four mon employed as Stillman.' 2 - TfOby tlio Sun Oil Company, Phila- 
delphia, Pennsylvania, wore tostod in September and Octobor of 1954 with the 
General Aptitude Tost Battery, B-1002A. All of tho mon who wore tostod had 
v.-orkod as Stillmon but had boon promoted to Shift Foremen. They were 
class ifiod as Foromon in order to have salary status and to make thorn part 
of management with responsibility beyond 8 hours of duty. However, they 
performed tho duties of Stillman, Because of union difficulties, in was 
impossible to got a sample of mon presently employed as Stillmon* There are 
75 Still Foremen employed by the company. Tiro were excluded before tasting 
because of physical disabilities, two woro excluded at tho request of tho 
company and ono was on extended leave. Six men wore not available at the 
time of tosting. One man was eliminated from the sample after testing 
beoause of a missing finger. Thus the final sample consists of 63 men. 

The Sun Oil Company requires experienced workers for the job of Stillman. 

Tho workers must have spent at least fivo years in successive progression througa 
the jobs of Utility Man, 2nd Class Helper and 1st Class Helper in a Petroleum 
Refinery. On-the-job training is continuously provided on an informal basis. 
Arrangements have also boon made for tire mon. to study Pennsylvania State Uni- 
versity Extension or International Correspondence School courses in Petroleum 
Refining. The men are hired as Utility Mon and work thoir way up to Stillman. 
Each Stillman supervises from one to eight Utility Men and 1st or 2nd Class 
Helpers. 

Table II shows tho moans, standard deviations, ranges, Pearson product-moment 
correlations with the criterion, and the standard errors of correlation for 
age, education and experience. 

TABLE II 

Means (M), Standard Deviations (o'). Ranges, Pearson Product-Moment 
Correlations with the Criterion (r) , and the Standard Errors 
of Correlation (cr r ) for Age, Education, and Experience 

Stillman 5 ^ 2 .280 
X = 63 





M 


cr 


Range 


r l cr r 


Age (years) 


46.4 


4.5 


39-57 


-.142 j .123 


Education (years) 


10.1 


2.4 


6-16 


.256 .119 


Experience (months) 


169.7 


53.9 


102-336 


.148 .123 
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Thor/ v no significant correlation; Lx. jwson ago, education 
the aril- /ion. Tho mean for ago is relatively high, Howo-.^r 
job and at loast five years of experience aro required to qua 
foro, workers aro not likely to bo very young v.iian thoy out or 
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The exporionoo data show that most of tho workers in this sample have h.. , 
extensive oxporionco as Stillmon — nono has had loss than eight yoars of 



ionoo* 



III* Job Description 

Job Titlo : Stillman 5 »i2.?80_ 

Job Summary ; Performs or directs others to porfona tho work ontailod in tho 
safe and continuous operation of ono or a battory of stills in which crudo or 
other oil is distillod to break it down into such products as gasoline, kero- 
sene, lubricating oil, fuel oil, wax, tar, and a variety of solvents* 

Tfork Performed : Operatos a unit by tho adjustment of knobs on the instrument 

panols of tho automatic control equipment located in tho unit control room; 
Receives specifications and instructions, both verbal and written, from fore man 
and sots knob3, valves and lovor arms on tho autematio regulators so that 
proper combination of flow temperature , pressure , vacuum, time catalyst, 
chemical and othor process variables will rosult in tho quality and quantity 
of product stipulated. Makes somo simple arithmetic computations, occasionally 
figures a percentage or ratio and calls upon knowledge of and exoorionco with 
plant operation in order to sot controls properly to achieve desired result* 
Turns, presses or throw's knobs, buttons and switches on the control p/txu. which 
control motor actuated valvos located on tho flow linos of the unit In order to 
build up or shut down tho unit. Manually operatos valvos on the unit or auxil- 
iary equipment controls undor certain conditions and with certain equipment 
before, during and after unit operation. Inspects unit or section of turn t after 
shutdown; enters still and uses experience and portable gages to make sure a 
condition exists that is safe from explosion, fumes, aoid, heat and bums so 
that repair, maintenance, cleaners and othor non-operating personnel may proceed 
to work in or around it* 

Determines the presence and cause of trouble in automatic operation of a unit: 
Observes continuously the readings of tho instruments so that temperatures, 
flows and pressures are always in balance according to specifications* Obtains 
chock point readings from a meter connected with fixed type gages such as ther- 
mometers and pressure gages at hundreds of different points throughout the unit. 
Dotormines the location of trouble by using experience and knowledge) to mediate 
between the indications on the control panel and tho actual physical point of 
trouble in the unit. Action rapidly follows a trouble determination and in 
seme instances roquiros immediate movement through the uni t, up ladders or stops 
ard along catwalks to manually operated valvos controlling flows affected by the 
trouble. Determines tho reason for the trouble which might bo: leaks, blockages 

or faulty valves in tho unit; failure of pumps, compressors, pre-heaters or 
other auxiliary equipment; volume, temperature, pressure or characteristics of 
flows entering the unit from another unit. Corrects condition causing trouble 
when this can be accomplished by routine methods not requiring repair or main- 
tenance. May discover trouble by the automatic operation of signal lights on 
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tho control panol or tho sounding of horns connected to the ocuip;v ' 
all conditions requiring ovoa minor repair or maintenance to tho iv.- .. 

that he may chock condition and issue a work pormit. 



Performs related clerical work: Obsorvorr. and records, at stated t.t irt. r.v 

tho readings of all instruments on a daily log sheet. Makes sore ontric " i i 
log book which is maintained on a permanent basis. Enters results of v .it ... sa 
and laboratory toots on tho daily log shoot. Prepares rolls, tapes, discs and 
charts of graph paper used in tho recording instruments seme of which require 
linos to be drawn, figuros entorod, starting points indicated and inso rts in the 
instrument so that inking points aro in tho proper position to start recording. 
Reviews log shoot, log book and notes when starting to work so that continuity 
of operation will continue. Reads and studios diagrams and sketches whon emit 
hook-ups are changed or now prooossos or equipment io added* 



Fatrols unit regularly to check opox'ations: Diroots tho work and maintains 

close contact with Fireman, Gager, Pumpman, Topman, and othor helpers. May 
perform or assist in tho work of changing or regulating gas and oil burner 
heads in tho furnaces, manually operating valves to change ovor pumps; oiling, 
greasing, packing, and standing watch at the small control boards in th© furnace 
aroa, and compressor room. Makes sure that safoty regulations aro observed at 
all times and that tho entire unit is always in safe operating condition* 

Tests product at prescribod intervals: Opens bleeder valves located at certain 

points in stills, bottoms of tanks and on flow linos and 'withdraws samples of 
liquids or gases into containers designed for particular products. Weighs gas 
for specific gravity on an analytical scale and liquid for specific gravity 
with, a hydrometer. Observes color of liquid product and comparer: with, charts 
to determine whether processing is proceeding properly with rospoct to important 
factors measurable by color. Forwards thoso and othor samples to laboratory at 
proscribed intervals during tho day. Rocoivos result of some of the laboratory 
analyses within a short time period the same day so that adjustment in proooss 
may bo made immediately in order to prevent wastage of time and produot# 

IV* Experimental Battery 

All of the tests of tho GATB, B-1002A, wore admini stored to tho sample group* 



V. Criterion 

The criterion consisted of supervisory ratings in rank order. Thor© were eight 
foremen and each of the G3 workers were rated by at least two different foremen, 
with the exception of one man. Each of the eight raters evaluated as many men 
as possible, talcing into consideration his knowledge of "tho person and tho 
quality and quantity of wo rk performed. Tho ratings are based solely on the 
ability of the rven in the sample to work as Stillmon and do not include any 
evaluation of their abili.ty as foremen. For computational purposes, the 
ratings were converted to linear scores and then averaged# 
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VI, Statistical and Qualitative Analysis 

Table III chows tho moons, standard deviations , Pearson product-moment cc-, - 
lotions with tho criterion, and the standard errors of* correlation for th 
aptitudes of the GATB, 

The means and standard deviations of the aptitudes are comparable to general 
population norms with a moan of 100 end a standard deviation of 20* 

TABLE III 

Moans (M), Standard Deviations (cy) , Poarson Product ^Moment Corre- 
lations with th© Critorion (r) and the Standard Errors of 
Correlation (cr r ) for tire Aptitudes of tho GATB 

Stillman 542 * 2SQ 
N « 63 



Aptitudes 


i 

M 


<7 


r 


cr r 


G-Intolligonco 
V-Verbal Aptitudo 
IMTumorlcal Aptitudo 
S-Spatial Aptitudo 
P-Forrn. Perception 
Q-ClerioaX Perception 
K-Kotor Coordination 
F-Finger Dexterity 
M-Manual Dexterity 


97.6 

95.0 j 
GG. 7 

91.5 | 

60.8 I 

90.7 j 

85.5 

79.0 
85.5 


... . | 

[ 16.2 
[ 16.3 

' 15.4 

[ 17. S 

1 16.2 
i 12.8 

17.2 
16.0 

16.3 


.387** 

.308* 

.225 

.434** 

.501* 

.125 

• SO 5* 

.154 

.113 


.107 
.114 
.120 
.102 
• XJL5 
.124 
.114 
,123 
.124 



♦♦Significant at tho #01 level 
♦Significant at the ,05 lovol 



Tho statistica.1 results wore interpreted in tho light of the job analysis 
data, Tho job analysis indicated that tho following aptitudes measured by 
tho GATB appear to be important for this occupation: 

Intell i gence (G ) - noodod to comprehend thoroughly tho functions and 
principles of refinery opo ration and to study and absorb now operating 
techniques. It is also required in ardor to mako judgments and docisions 
that aro nocossary in daily operation and to locate and diagnoso trouble 
■when indicated by control panel. 

Form Perception (P) — required to observe all the instruments and 
recordings continuously including graphic linos on. chares, numbers, etc; 
to idontify accurately noodle point readings and graph deviations; and 
to prepare graph paper and charts indicating starting points, lining up, 
entering numbers and accurately inserting in instruments. 

C lerical Perception (Q) - required to read and properly record hundreds 
of important and widely - different itoms each day; to keep accurate 
tabular records on log sheet and in log book; and to relate quantities of 
numbers to symbols in order to vrrito reports. 
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required "to adjust instiounenw ' ill*, .. d- 



7. rural Dexterity (M) - required to manipulate knobs, bu '• .ur. /. w.i sv 
"on control’ "pane i ; to place charts , tapos and graphs in lie- r- oral 
of the instruments; to set control arms and needle points. 1: proper 
recording positions and to turn whools and valves on tho stall and 
auxiliary equipment* 



r Coer dir; 1 Lion (iv) — 

SC' i-. jLO u 0 



The highest mean scores wore obtained for Aptitudes G, N, V and S' r: see 
in decreasing ordor of magnitude. All of the aptitudes have standard d 
of less than 20 with Aptitude Q exhibiting the smallest standard dev but 




c vi, tious 
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V.hon Iv = 63, correlations of <>324 and *2-i8 are significant at tire .01 level 
and the *05 levol, respectively* Aptitudes G and S correlato signifi oa ccay 
with die criterion at tho *01 level of confidence* Aptitudes V, ? and A 
correlate significantly with tho criterion at tho *05 levoi of ccnfidonco® 



Apti kudos G, P, X and M wore considered for inclusion in tho test norms on 
tho basis of tho qualitative and quantitative factors citod above: all four 
of those aptitudes appoar to bo important in -bonus of job analysis data; 
Aptitudes G, P, and X show' significant correlation with tho criterion and, in 
addition. Aptitude G has tho highest moan score* 



Although there is scnio statistical evidence of significance for Ap tirades V, U, 
and S which warranted scone preliminary consideration of those aptit_..oc for 
inclusion in the tost norms, none of those aptitudes appeared to be as impor- 
tant as Aptitudes G, P, X, and M on tho basis of the job analysis data* There- 
fore, thoy were not included in the final norms* 

Consideration was also g5 ren to tho inclusion of Aptitudo Q in tho nest a., sms* 
However* since Aptitude Q did not appear to be as important on tho basi. of 
statistical results as Aptitudes G p P, and X, it was emitted from the tone 

xiOilTiS* 



Totrac.horic correlations with tho criterion ivoro computod for several eves of 
trial norni 3 consisting of various combinations of Aptitudes G, P, and K and 
G, P, X, and M. Although Aptitudo M did not show significant corrolati with 
tho criterion, it tondod to increase tho selective efficioncy of norms wnich 
inciuhd Aptitudes G, P, and K. Therefore, Aptitude M was included in tho final 
test norms* 



The cutting score for Aptitudo G was sot at ono standard deviation unit below 
the mean and rounded to the higher adjacent five point score level. For 
Aptitudes P and X tho minimum, scores were sot at ono standard deviation unit 
below their respective moan scoro3 or * rounded to the nearest fiv:\ point score 
levels* Tho cutting score for Aptitudo M was sot at ono standard deviation unit 
t)©l ©w .10 moan and rounded to the lower adjacent five point score level* 

Se, ttf'i-iO' cutting scores at these levels yielded tho best selective efficiency 
for the norms and resulted in scores of 85, 65, 70, and 65, for Aptitudes G, 
r „ 2, nd II, respectively* 



C : . r a . ent Validity of fforms 



Per the purpose of computing the tetrachoric correlation coefficient bet* 
vhe tost norms f.«d the criterion and applying tho Chi Square toon, the tv 



v„rio.. 



